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Abstract 


Although a complex neurodegenerative condition, Parkinson’s disease etiology and 
pathogenic mechanisms remain incompletely understood. Irritable bowel syndrome is 
one of the most common gastrointestinal functional disorder with the gastrointestinal 
symptoms being one of the most common non-motor features of Parkinson’s disease. 
In this way, although the prevalence of Irritable bowel syndrome in Parkinson's 
disease patients has not been entirely evaluated, recent reports revealed that Irritable 
bowel syndrome could be associated with an increased risk of developing PD. Thus, 
in the present mini-review we focused our atention on the possbile connections that 
could exist between these two patologies. 
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Introduction 


Parkinson's disease (PD) is the second most common neurodegenerative 
disease after Alzheimer's disease [1]. As a general rule, the onset of the disease is 
between 40 and 70 years, with a peak in the 6th decade [2], with a prevalence of 
about 1% at the age of 65 and 3.5% at the age of 85 [3]. An Asian study 
conducted in 2001, indicated the probability of increasing the prevalence and 
incidence of this disease by up to 30% by 2013, which is quite alarming if we 
consider that this can affect both society and the economy regarding the costs 
involved [4]. 

The clinical features of the disease include a significant movement disorder 
such of bradykinesia, resting tremor, rigidity and, in a more advanced stage of the 
disease, postural instability [5]. Although the cause of PD is still not known, 
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several genetic risk factors have been identified, as well as a number of genes 
which cause some rare forms of PD [6]. Aside the motor features of the disorder, 
non-motor symptoms of Parkinson’s disease draw attention, especially 
gastrointestinal symptoms such as constipation, with a prevalence of 46.7-52.5 %, 
and abdominal pain in about 28% of the cases. [7]. 

Irritable bowel syndrome (IBS) is a chronic functional dysfunction, with a 
variable pattern of symptoms, characterized by abdominal pain or discomfort, 
with the occurrence of intestinal transit changes. Symptoms include bloating, 
constipation, diarrhea, a sensation of incomplete defecation or the presence of 
mucus in the stool [8]. This condition in one of the main causes of presentation to 
the clinician, giving the fact that it has a high prevalence in western European 
countries (e.g. between 10 — 25% of the population) [9]. 

Although the real pathophysiology of IBS is not fully understood, studies 
incriminated the involvement of bidirectional dysregulation of brain—gut axis [10]. 
Moreover, psychosocial, environmental, or/and genetic factors can easily 
influence the brain, facilitating the neurotransmitters release, in order to alter the 
gastro-intestinal tract motility [11]. 

Giving the fact that brain—gut axis is potentially involved in both PD and 
IBS, we aim to reveal the existing relationship between these two conditions. The 
perspectives of a link between them, can generate the focus on these two 
conditions simultaneously in clinical practice. 


General aspects regarding Parkinson’s disease 


Regarding the etiopathogenesis, primary Parkinson's disease is the 
consequence of a diffuse neuronal degenerative process of the central nervous 
system, in which the first lesions appear in the lower brainstem [12]. As they 
progress, at one point, they cause degeneration to the dopaminergic cells of the 
mesencephalic black substance (pars compacta), large enough to disorganize the 
control system of motor activity in the basal ganglia. In this process, both the 
direct and, especially, the indirect pathway from the co-stripe-pallial cortical 
circuits are affected, with the involvement (disinhibition) of the subthalamic Luys 
nucleus [13]. 

Clinical diagnosis of PD is based on the presence of bradykinesia defined as 
a slow movement speed. Because the clinical differentiation of bradykinesia from 
hypokinesis is sometimes difficult to achieve, as they are characteristics of the 
motor act that are largely intertwined, in clinical practice only the term 
bradykinesia is used, in a broader sense. Also, the presence of resting tremor or 
rigidity are investigated in order to establish a diagnostic [5]. 

The cellular degenerative phenomena that lead to these functional changes 
is caused by structural alterations of some cellular proteins, in some cases by a 
demonstrated genetic defect [14], sometimes by a possible toxic factor that leads 
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to a series of molecular pathogenic links [14] (@ncompletely identified so far, but 
in which oxidative stress plays an important role), in cell death through apoptosis. 

Studies regarding neurodegeneration of the gut-brain axis revealed the 
existence of Lewy bodies and alpha-synuclein in neurons and neuritis in patients 
with Parkinson’s disease, although, unfortunately, pathopshysiology of non-motor 
symptoms are not entirely recognized in clinical practice [15]. 

A study conducted in 2003 proposed that pathological process in the brain 
begins in the brainstem dorsal motor nucleus of the vagal nerve, and not in the 
substantia nigra of the midbrain. And from this, arised the question whether PD could 
begin outside the central nervous system, especially from the enteric nervous system 
[16]. Starting from this premise, the study which included examination of brain and 
stomach tissues from 150 autopsy cases, revealed that the brains of 120 cases (80%) 
showed no alpha-synuclein pathology. The remaining 30 cases (20%) demonstrated 
PD-associated alpha-synuclein at varying stages of disease progression. In this way, 
they concluded that the stomach is not the first region within the enteric nervous 
system (ENS) to become involved in PD. On the other hand, the size of the stomach 
makes it difficult to be truly certain that a negative finding can indicate the absence of 
any alpha-synuclein[16]. In this regard, the attention focused on whether the 
peripheral sympathetic or parasympathetic nervous system becomes involved prior to 
the central nervous system. 


Irritable bowel syndrome, microbiome and Parkinson’s disease 


As stated by Drossman in the overview of the Rome IV criteria, which is the 
standard method for assessing functional gastrointestinal disorders such as 
irritable bowel syndrome, ‘It is a group of disorders classified by gastrointestinal 
symptoms related to any combination of the following: motility disturbance 
visceral hypersensitivity, altered mucosal and immune function, altered gut 
microbiota, and altered central nervous system processing’[17]. An elevated risk 
of PD has been linked to diagnosis of IBS [18]. Although, a detailed assessment 
of IBS symptoms in PD patients vs. control subjects has not been published 
previously, it was hypothesized that a subgroup of PD patients with constipation 
might suffer from a wider spectrum of bowel symptoms, equivalent to an IBS-like 
phenotype. Moreover, it was speculated that the presence of other non-motor 
symptoms and even the alterations of gut microbiome, could be associated with 
the presence of IBS-like symptoms in PD patients [18]. 

Also, findings suggested that IBS-like symptoms could be a manifestation 
of a more generalized dysautonomic phenotype of PD [19]. It was previously 
indicated the link between IBS pathogenesis and symptoms and the alterations of 
the microbiome or the dysregulation of the gut-brain axis [20]. Regarding gut 
microbiome, several studies have reported an increased abundance of Firmicutes 
to the detriment of Bacteroidetes and Bifidobacteria in IBS patients [21]. 
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However, the results for the abundance of Prevotella have not been consistent 
[21], [22]. On the other hand, Prevotella emerged as a key species related to PD, 
and also to PD-associated IBS-like symptoms [23]. 

In any case, it must be taken into account the fact that PD patients suffer 
from multiple comorbidities that can alter the microbiome and [24], comparing 
previous results contrasting IBS patients and healthy controls can be challenging. 

Linked to IBS, changes in the microbiome might lead to inflammation and 
increased permeability of the gut mucosa [25], [26]. Also, gut mucosal changes 
occurred in PD and it has been speculated by Braak and his team that this could 
initiate asynuclein associated neurodegeneration in the enteric nervous system, 
and then the spreading to the central nervous system [27], [28]. Giving the fact 
that IBS has been proposed as a risk factor for PD [18], gut microbiome in the 
premotor stage of the disease should be further studied in order to establish a valid 
biomarker or even a therapeutic target. 


Vagotomy and Parkinson’s disease 


One major route of disease progression in PD is suggested to be represented 
by the vagus nerve. This route has an active retrograde transport of a synuclein 
from the enteric nervous system, ascending the vagus nerve and then reaching the 
dorsal motor nucleus of the vagus in the lower brainstem [29]. This hypothesis is 
sustained by subdiaphragmatic truncal vagotomy, which seems to be associated 
with a decreased risk for subsequent PD [30]. Moreover, axonal-predominant a- 
synuclein pathology has been found not only in the glossopharyngeal-vagus and 
spinal nerve roots, but in cervical and pharyngeal sections of the vagus nerve in 
PD patients too [31], [32]. 

Regarding the mentioned truncal vagotomy, a study conducted in Denmark 
brought to the forefront the idea that this procedure has a protective effect over 
PD progression as compared to super-selective vagotomy which has a minor 
effect. This assumption suggests that the vagal nerve may be critically involved in 
the pathogenesis of PD[30] 

Also, a recent study demonstrated the existing bilateral atrophy of the vagus 
nerve but not of the spinal accessory or the phrenic nerves in PD patients as 
compared to age-matched controls, using High-Resolution Ultrasonography. 
Moreover, findings suggested that viscero-afferent and viscero-efferent vagal 
fibers are predominantly affected in PD [33]. 


Conclusions 


Although a complex neurodegenerative condition, PD’s etiology and 
pathogenic mechanisms remain incompletely understood. IBS is one of the most 
common gastrointestinal disorder. Gastrointestinal symptoms are one of the most 
common non-motor features of Parkinson’s disease. Although the prevalence of 
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IBS in PD patients has not been entirely evaluated, recent reports revealed that 
IBS may be associated with an increased risk of developing PD. Moreover, 
research pointed out the hypothesis according to which vagotomy procedure has a 
protective effect over PD progression as compared to super-selective vagotomy 
which has a minor effect and that the vagal nerve may be critically involved in the 
pathogenesis of PD. 
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